Objective: To describe the realities of conducting a cross-jurisdictional data linkage project involving state and Australian Government-based data collections in order to inform future national data linkage programs of work. Methods: We outline the processes involved in conducting a Proof of Concept data linkage project including the implementation of national data integration principles, data custodian and ethical approval requirements, and establishment of data flows. Results: The approval process involved 9 approval and regulatory bodies and took over 2 years. Data will be linked across 12 datasets involving 3 data linkage centres. A framework was established to allow data to flow between these centres while maintaining the separation principle which serves to protect the privacy of the individual. Conclusions: This will be the first project to link child immunisation records from an Australian Government dataset to other administrative health datasets for a population cohort covering 2 million births in 2 Australian states. Implications: Although the project experienced some delays, positive outcomes were realised, primarily the development of strong collaborations across key stakeholder groups including community engagement. We have identified several recommendations and enhancements to this now established framework to further streamline the process for data linkage studies involving Australian Government data. 
Introduction Linkage of Administrative Health Datasets in Australia
In order to obtain the most accurate, reliable, unbiased information to guide public health policy and practice, data on the total population collated from various data sources are needed. 1 Data linkage is the process whereby records that are derived from different sources but relate to the same individual are linked together using a best-practice protocol, which ensures that individual privacy is rigorously protected. 2 Data are usually derived from large population-based administrative health datasets containing information on a series of health services and outcomes. Linkage of these datasets is cost and time effective compared with conducting prospective cohort studies and can provide a rich and representative picture of the population. Data linkage projects can therefore contribute to substantial health improvements through informing the development of policy, and evaluation of services and improvements to clinical practice. housing, child protection, corrective services and transport data. 8 The CHeReL in NSW was established in 2006 and modelled on the processes developed for the WADLS. There are currently more than >94 million records across 17 core datasets including birth, death, perinatal, hospital inpatient, emergency, notifiable conditions, cancer registrations and mental health ambulatory care data in NSW and the Australian Capital
Territory. 6 The AIHW has undertaken linkage since the 1990s, and has predominately focused on linkage with the National Death Index and the Australian Cancer Database.
Most administrative health datasets fall under the jurisdiction of state governments while some, such as Medicare-related data, which includes immunisation records from the Australian Childhood Immunisation Register (ACIR) and prescribing data from the Pharmaceutical Benefits Scheme (PBS), fall under the jurisdiction of the Australian Government. In order for state and Commonwealth data collections to be brought together, links need to be established using sensitive personal information such as name, address and date of birth. The Privacy Act (1988) 9 balances the public interest in research, or public good, with the public interest in privacy. Additionally, the Freedom of Information Act in Australia, formed in 1982 and reformed in 2010, safeguards the right to access government information as well as the right to individuals' privacy. 10 The intersection of these two basic rights is often where pPopulation-based data linkage for public health research takes both these basic rights into accountsits. 
Methods
The key data sources for our project were WA and NSW birth registrations (to establish the cohort of children), the ACIR (providing the immunisation status of each child) and routinely collected health outcome datasets in WA and NSW (e.g. hospitalisation, emergency department presentations and infectious disease notifications). Several processes were required in order to obtain custodian release of ACIR data from the Australian Government and then establish linkages between all sources of data.
Commonwealth Arrangements for Statistical Data Integration involving

Commonwealth Data
In 2010, the heads of all Australian Government agencies and the Australian Public Service
Commission endorsed a set of high level principles to govern the linkage of Commonwealth data for statistical and research purposes. 14 This also included a set of governance and institutional arrangements to support these principles. The seven high level principles cover treating administrative data as a strategic resource, the accountability of data custodians, data integrators and investigators, the public benefit and purposes of the proposed linkage activity, the preservation of privacy and confidentiality, and public transparency. 16 The first of these principles notes that the statistical and research value of administrative data, as a strategic resource, should be maximised by granting broad access for research purposes to data that is not likely to enable re-identification. Another key requirement is the need for projects using data from an Australian Government collection deemed to be 'high risk' to be linked through an accredited Integrating Authority. 14 
Data Custodian and Ethical Approval Process
In order to conduct this project involving data from WA, NSW and the Australian Government, several data linkage centres were involved. These were the established data Aboriginal HREC approvals were also required in WA and NSW. All approvals required for the project are listed in Table 1 .
Public Interest Certificate
Obtaining a Public Interest Certificate, or PIC, was a pivotal step in our project. The PIC serves as the data custodian approval for release of data for linkage that is governed by the Australian Government, such as the ACIR. Initially it was unclear whose responsibility it was to initiate this process, whether it was the research team requesting access to the data, the Integrating Authority, or the ACIR data custodian. Aside from one previously signed PIC associated with investigating vaccine safety also using ACIR data, 17 
Secure Data Laboratory and Integration Checks
A further requirement to use data governed by the Australian Government is for Integrating
Authorities to ensure sound data management and secure data access to researchers. One of theA key mechanisms for enabling this is the Secure Unified Research Environment (SURE) system, a remote data access laboratory, operated by the Sax Institute in Sydney, NSW. This allows researchers to access and analyse data through a remote access computing environment with comprehensive security features and a curated gateway to inspect data files Integrating Authorities are obligated to conduct data integration checks of the linkable datasets prior to release to researchers to ensure the data, when other protective measures such as use of SURE are considered, are not likely to re-identify individuals. One possibility to allow these data integration checks was for all content data to be sent directly to AIHW for checking before being released to the SURE system. However, this was deemed as not appropriate nor practical by all the parties involved. The agreed solution was that content data would be transferred onto SURE by either the respective linkage unit or the data custodian and then data integration checks would be performed by AIHW staff within the SURE workspace prior to the research team having access to the data ( Figure 1 ). This agreed process minimised the transfer of content data between linkage units but enabled AIHW to conduct data integration checks prior to release of the content data to researchers.
Community Engagement
Community engagement is integral to the successful and ethical conduct of projectsresearch, 
Results
Timeline of Events
The length of time between formal submission and approval from the different regulatory bodies is illustrated in Table 1 . From the time of submission of the first application to approval of the final application was approximately 2 years. While some regulatory bodies granted approval in a matter of weeks, others took several months. As a result of the length of time between submission and approval, annual reports for some ethics committees were due prior to all approvals being granted from the linkage units, that is, one full year had lapsed between approval of an ethics committee and approval of another regulatory body.
Additionally, due to the length of time to obtain all approvals, several changes occurred within organisations which resulted in the need for ethical and data custodian approval for 
Establishment of Data Flows
The key outcome of POC4 was the establishment of a process for data flows and data integration checks between the three linkage units and to develop an order of events that was agreeable to all parties involved. The transfer of identifying data for linkage and content data 
SURE Workspace
Access to the SURE system by the study researchers required a once off service agreement that had to be ratified by the lead investigator's institution, an application for a SURE workspace, and a researcher deed for the use of SURE virtual desktops signed by each researcher requiring access to the workspace. These applications allowed the creation of a SURE workspace and the registration of the researchers involved in the project who will be responsible for the data analysis. Before the researchers were granted access to the linked content data within SURE, specifically allocated staff who were not involved in the linkage at the AIHW conducted data integrity checks to ensure that the data content is as approved to manage risks of re-identification. By March 2015, content data from ACIR and all bar one of the state datasets had been uploaded to the study specific SURE workspace and released to researchers for analysis.
Discussion and Recommendations
Accessing and bringing together information stored on administrative databases for the purposes of public health research is critical in order to evaluate and inform public health policy and ultimately improve the health and wellbeing of the population. In this article, we have described the processes involved in conducting a cross-jurisdictional data linkage project involving data from state and Australian Government datasets to evaluate Australia's National Immunisation Program. While we experienced lengthy delays whilst processes were being established, there have been several positive outcomes in addition to the successful 17 This POC Collaboration has led to the development of a framework for conducting future data linkage projects, which will hopefully lead to increased availability of timely health data, especially for projects involving Commonwealth datasets. Based on our experience with this process, we propose the following recommendations to enhance timely access to linked health data, some of which are currently being implemented:
( and was a critical milestone for our project. In any data linkage study, the data custodian of the specified dataset has the final decision regarding release of the data. This approval is not always guaranteed even though there may be no explicit technological, or ethical impediment to release of the data for research purposes. 11 However, after it has been established that there are no technological or ethical impediments to the release of data, approval on any legislative and policy grounds, should be expedited. POC4 has resulted in the development of a template, and a clear and transparent process for future PICs for data linkage projects, which should expedite the process of data custodian sign off.
Additionally, the AIHW has developed guidelines for researchers to assist in the progress of applications for Commonwealth data. 
Conclusion
Australia is one of the few countries where established data linkage infrastructure provides the capacity for conducting large-scale studies utilising population-based data collected at the 
